), which could be useful for methane mitigation and rumen bypass protein, as well as insect pest and gastro-intestinal nematode suppression. However, CT concentration is variable. our objective was to test CT, crude protein (Cp), and fiber concentrations at five locations (Georgia, Alabama, North Carolina, Louisiana, and Texas) during a growing season. Established 'AU Grazer' SL regrowth and accumulated herbage in separate trials was sampled starting late April 2010 every 35 d for four dates. regrowth Cp concentration ranged (P £ 0.05) from 127 g kg −1 in North Carolina on date 3 up to 221 g kg −1 in Alabama on date 1. Sericea lespedeza regrowth in the warmest latitude (Louisiana) consistently contained among the greatest (P £ 0.05) acid detergent fiber. In regrowth herbage, we recorded a wide (P £ 0.05) total CT range, from 133.5 mg kg −1 in Texas on date 3 to 46.1 mg kg −1 in Louisiana on date 1, reflecting variability in fiber-bound, protein-bound, and especially extractible CT. results from accumulated herbage reflected (P £ 0.05) herbage ontogenesis with less Cp and greater fiber concentration with maturity but showed the same lack of CT concentration pattern as the regrowth herbage. These results indicate that SL herbage nutritive value and CT concentration is variable, so that any hay or pellets sold commercially for CT content should be assayed by environment and crop maturity.
Numerous condensed tannin (CT) biological activities within ruminant production systems make SL useful beyond simply providing nutrients such as CP (Muir, 2011; Naumann et al., 2013a) . These CT, which have one of the highest concentrations of prodelphinidin-type tannins in nature (up to 98%; Kommuru et al., 2014; Mechineni et al., 2014) , have been implicated in ruminal methane suppression (Naumann et al., 2013b) , rumen protein bypass (Messman et al., 1996) , Haemonchus contortus suppression (Terrill et al., 2007) , and Musca domestica depression in manure (Littlefield et al., 2011) , among other functions in ruminant ecosystems. Terrill et al. (2007) , Burke et al. (2012a Burke et al. ( , 2012b , and Gujja et al. (2013) , among others, proposed SL pasture, hay, and pellets as nutrient as well as CT sources for small ruminants, with potential application to other ruminant systems.
Plant CT concentration can change considerably, depending on many biotic and abiotic factors. In legumes, climate, soil conditions, herbivory, and a host of other exterior influences can play a role in these changes (Barry and Forss, 1983; Baloyi et al., 2007) . Genetics and ontogeny have an effect on CT in some herbaceous legumes (Cooper et al., 2014; Li et al., 2014) , but parsing these influences when explaining differences may be challenging due to confounding interactions. Mosjidis (2001) released SL AU Grazer for its grazing tolerance and it has been widely studied as a source of CT in hay or pellets to suppress gastrointestinal nematode infections in goats (Shaik et al., 2006; Moore et al., 2008; Gujja et al., 2013) and sheep (Lange et al., 2006; Burke et al., 2011) . If grown and sold for its CT concentration, however, we need to determine how variable this is over wide environmental ranges, especially latitude, altitude, and climate. We also need to understand how growing season progression may interact with environment to affect not just yield but nutritive values and CT concentration as well. The latter could be particularly important if AU Grazer is valued more for its CT than for its more traditional nutritive values, such as CP or digestibility. Our objective was to measure AU Grazer CT fractions, CP, and fiber concentrations at five locations within the southeastern United States of America as plants were repeatedly harvested during a single year. We undertook two trials to measure these variables in regrowth (repeatedly harvested) and in accumulated (never harvested previously that year) herbage.
MATERiAlS ANd METHodS
The two trials took place in 2010 at five locations with different rainfall patterns (Table 1) . Pretrial soil (0-to 20-cm depth) analyses for all sites are reported in Table 2 . The Georgia location is at the Fort Valley State University Agricultural Research Station, Fort Valley, in the lower Piedmont-upper Coastal Plain region of central Georgia (32°32¢27.834¢¢ N, −83°53¢45.8844¢¢ W). Soil at the site is a Norfolk loamy fine sand (fine-loamy, siliceous, thermic Typic Kandiudults) (Terrill et al., 1996) ( Table 2 ). The 30-yr average annual temperature is 17.0°C and the rainfall total for 2010 was 93.3% of the 30-yr average (University of Georgia Weather Network, 2016) .
The Alabama location is at the E.V. Smith Research Center, Tallassee, (32°26¢32.9892¢¢ N, −85°53¢50.226¢¢ W) where longterm annual temperatures average 17.0°C and rainfall at the plot site in 2010 was 61.5% of the 30-yr average (Table 1) (Weather Underground, 2016) . The soil at the research site is a Kalmia coarse-loam (siliceous, subactive, Typic Hapludults) ( Table 2) .
The North Carolina sample collection was completed at the North Carolina State University, Small Ruminant Research and Educational Unit in Raleigh (35°47¢04.791¢¢ N, −78°40¢55.541¢¢ W) on a Cecil Series clay (clayey, kaolinitic, thermic Typic Hapludult) soil (Luginbuhl et al., 2011 Table 1) . The soil at the research site is a Mhoon silty clay loam (fine-silty, mixed, non-acid thermic flueventic Haplaquept) (Thro, 1988) (Table 2) .
The Texas location is in the Cross Timbers physiographic region near Stephenville (32°11¢59.8776¢¢ N, −98°10¢54.138¢¢ W). The soil series is a Windthorst fine sandy loam (fine, mixed, thermic, Udic Paleustaf ) (Soil Survey Staff, 1973) (Table 2 ). The 30-yr average precipitation is 769 mm, while the 30-yr average temperature is 17.6°C. Rainfall totals for 2010 were 54% that of the 30-yr average (Texas A&M AgriLife Research, unpublished data, 2010) ( Table 1) .
For the regrowth trial at all locations, fully established AU Grazer stands (at least 2 yr old) were subdivided into four 4-m 2 plots. Herbage harvests were initiated at each location in late April 2010 and consisted of cutting plants in the inner 1 m 2 at 3 cm above the soil surface. The rest of the plot areas (borders) were then clipped at the same height and the material was removed. This procedure was repeated three more times on the regrowth every 35 d. Harvest Date 1 consisted of spring growth, while subsequent harvests consisted of 35-d regrowth. None of the plots were fertilized. For the accumulated herbage trial, all procedures were similar to the regrowth trial except that 16 plots were used, for an overall total of 20 plots location −1
. At each date, four previously unharvested plots were sampled so that accumulated (never previously cut that season) herbage was sampled.
Harvested material at each location was dried in a forced-air oven at 55°C until moisture loss ceased and then ground through a 1-mm sieve. Ground samples were scanned in a FOSS NIRSystems model 6500 scanning monochromator (Silver Spring, MD) equipped with a transport mechanism fitted for standard ring cups with a 2.5-cm circular window. Reflectance spectra were measured from 400 to 2498 nm (every 2 nm) and saved to a file. The spectra were processed with multiplicative scatter correction (Geladi et al., 1985) and transformed using 1,4,4,1 data points, principle components were calculated based on the spectra, and a subset of 136 samples was selected using the "SUBSET" procedure from ISI NIRS 3 software version 3.11 (Infrasoft International, Port Matilda, PA) to be used for calibration. The
We reported two trials: regrowth and accumulation. We feel it is biologically nonsensical to compare these two harvest regimes, since they will always differ. For each trial, experimental plots at all locations were arranged in completely randomized designs with four replications. A mixed model was used with location (n = 5) as a fixed effect and harvest date (n = 4) as a repeated fixed independent variable for the accumulation trial (SAS Institute, 2011) . Dependent variables consisted of CP, NDF, ADF, PBCT, FBCT, ECT, and TCT concentration. These were subjected to analyses of variance to identify location by date interaction. If differences (P £ 0.05) were detected, means were separated by LSD (P £ 0.05) using "PDIFF" of SAS. All reported differences had a probability £0.05 unless otherwise stated.
RESulTS ANd diSCuSSioN

Fiber Components
Regrowth Trial There was a location ´ harvest date interaction for NDF and ADF (Table 4) . Date 4 fiber concentrations were uniformly as great as or greater than any other date. With the exception of North Carolina, date 1 fiber concentrations were equally as great as those from date 4 herbage, indicating that date 1 plant material in the southern latitudes was older than the 35-d regrowth of the subsequent days. Most of the values were lower than those in previously procedure seeks to minimize samples with similar spectral characteristics. The subset consisted of 40 whole-plant samples. Of these samples, there were 25 from Alabama, 37 from Georgia, 42 from Louisiana, 20 from North Carolina, and 12 from Texas.
The calibration samples were analyzed for nitrogen (N) concentration determined by the Dumas method (AOAC, 1990) using an Elementar Vario Macro N analyzer (Elementar Americas, Inc., Mt. Laurel, NJ) but reported as CP by multiplying values by 6.25. Neutral detergent fiber (NDF) and acid detergent fiber (ADF) concentrations were determined using the methodology of Van Soest and Robertson (1980) , modified by using an Ankom 200 Fiber Analyzer (Ankom Technologies, Macedon, NY). Sodium sulfite was added to avoid CT and protein precipitation in ADF (Terrill et al., 1994) . Condensed tannin standards were extracted and purified from SL plant material, as described by Wolfe et al. (2008) . Individual plant sample CT analyses were assayed for protein-bound (PBCT), fiber-bound (FBCT), and extractable CT (ECT) fractions, as described by Terrill et al. (1992) . These were summed to report total CT (TCT).
The reference CP, NDF, ADF, and CT values for the calibration samples were regressed on spectral data using partial least squares regression in the ISI software package (Shenk and Westerhaus, 1991) . Sample outliers based on either t > 2.5 or global H > 10 were eliminated from the final equations. The resulting equation statistics (Table 3) were then applied to the remaining samples and predicted values for all samples were generated for statistical analysis. ; Mehlich, 1984 ; water soluble), and texture, as well as longitude, latitude, and elevation at five locations in which sericea lespedeza samples were collected for tissue analysis in 2010. reported trials performed within the same latitudes but at various plant maturities. Terrill et al. (1994) reported 453 g NDF kg −1 and 329 g ADF kg −1 averages for three SL cultivars after oven drying samples and adding sodium sulfite during assay. Compared with other locations and reported research Terrill et al., 1994) , fiber values were greater in Louisiana, the most southern location. Where there were lower concentrations, these appeared in dates 2 and 3. At date 3, Louisiana and Texas had lower NDF and ADF values than at date 1.
Fiber concentrations were lower for the northern latitudes (North Carolina, Georgia, Alabama, and Texas) compared with the most southern location, Louisiana (Table 4 ). The Louisiana location consistently had the greatest NDF and ADF concentrations. At date 1, Louisiana had 33.8% greater NDF than Georgia, the next highest. It was also 64.0% greater than North Carolina, the location with the lowest values, which was also the most northern and coolest. Latitude and altitude have been negatively correlated to herbaceous legume fiber concentrations (DeHaan et al., 2003; Newman et al., 2005; Roukos et al., 2011) , both likely related to temperature. These differences could have important implications for fiber digestibility in ruminants.
Accumulation Trial
There was a location by harvest date interaction for NDF and ADF concentration (Table 5 ). The LA NDF and ADF concentrations were among the highest at all dates. Fiber concentration in the NC plants was low relative to the other locations in the first two dates but increased relative to other locations by Dates 3 and 4 such that they were indistinguishable from the others. In other legumes, cooler climates (NC average annual temperature is 16.1°C) tend to favor lower fiber concentration and greater plant digestibility in ruminants (Wilson et al., 1986; Newman et al., 2005) over warmer climates (LA average annual temperature is 20.3°C). With season progression, however, plant maturity will usually increase fiber concentration, which, in turn, depresses legume digestibility (Borreani et al., 2003; Vileta et al., 2014) . Georgia and TX NDF concentration by Date 3 and AL NDF and ADF by Date 4 were lower than the other locations. Date 3 fiber concentrations were uniformly as high or higher than other dates, regardless of location. Unlike all other locations, which were stable, fiber concentration in AL plants decreased from Date 3 to 4, likely indicating that some new growth occurred between those dates to increase the leaf:stem ratio (Wilson et al., 1986) , although there was no indication of greater precipitation during July and August (Table 3) in AL compared to other locations. Likewise, fiber concentrations in LA and TX as well as NDF in GA plants did not differ with progressing ontogenesis from Date 1 to 4, unusual in perennial herbaceous legumes (Fischbach et al., 2005) .
Regrowth and accumulation trials
Neutral detergent fiber encompasses both easily digested as well as almost indigestible components (Van Soest, 1993) . Acid detergent fiber, a sub-component of NDF, represents a proportion of plant DM that generally takes more time for rumen digestion, as well as plant lignified tissue, which is essentially indigestible (Akin and Amos, 1975; Akin, 1989; Van Soest, 1993) . It is therefore likely that the greater the ADF concentration, the slower the digestion rate will be for ruminants consuming SL. Our data suggest that hay or pellets produced from SL grown in warmer latitudes or from more mature plants will likely be less digestible, due to greater ADF concentration. Also, any CT bound in that fiber, especially the lignified portion, will probably be less available (bioactive) in the animal's gastro-intestinal tract. 
nDF ------g kg −1 aboveground whole-plant dry matter ------GA 446 ± 3 a A † 473 ± 3 a AB 463 ± 3 a B 482 ± 3 a A AL 362 ± 3 b B 481 ± 3 a AB 500 ± 3 a AB 345 ± 3 b B nc 347 ± 3 c B 423 ± 3 bc B 522 ± 3 a AB 500 ± 3 ab A LA 499 ± 3 a A 538 ± 3 a A 578 ± 3 a A 527 ± 3 a A TX 507 ± 3 a A 477 ± 3 a AB 478 ± 3 a B 498 ± 3 a A ADF GA 318 ± 2 b B 351 ± 2 ab AB 354 ± 2 ab B 373 ± 2 a A AL 258 ± 2 c c 374 ± 2 a A 376 ± 2 a AB 311 ± 2 b B nc 237 ± 2 c c 322 ± 2 b B 389 ± 2 a AB 373 ± 2 a A LA 379 ± 2 a A 400 ± 2 a A 424 ± 2 a A 396 ± 2 a A TX 395 ± 2 a A 362 ± 2 a AB 373 ± 2 a AB 371 ± 2 a A † Means in rows followed by different lowercase letters and in columns followed by different uppercase letters differ according to an LSD multiple mean separation (P £ 0.05).
leaf:stem ratios following seed set. In the case of Louisiana and Texas plants, there were no differences between dates 1 and 4. Alabama plants had the greatest date 1 CP concentration (229 g kg ). These early maturity differences declined with ontogeny so that, by date 4, there were no differences among locations, with an average 121 g CP kg −1 .
Regrowth and Accumulation Trials
Responses variability by location and date make predicting CP concentration in SL regrowth and accumulated herbage challenging. Perennial legume herbage regrowth CP patterns and accumulated herbage in the late season do not follow the more predictable patterns associated with ontogenesis independent of regrowth, where older aboveground material tends to contain less CP (Cooper et al., 2014; Vileta et al., 2014) .
Condensed Tannins
Regrowth Trial There were location ´ harvest date interactions for all four CT fractions ( Table 7 ). The FBCT fraction had a 2-g kg −1 range with 59% difference from greatest to least. Fiber-bound CT concentrations within locations were lowest on date 1 for Georgia, Alabama, and North Carolina. In contrast, in Louisiana, they were highest on this date compared with other dates. None of the locations had FBCT concentration that was consistent during the entire growing season. When compared across different plot sites, Texas, the driest location, consistently had among the greatest FBCT concentration across all dates, herbage in North Carolina and Alabama had the least on date 3, and there were no differences among locations for date 4. Moisture stress can increase CT concentration in some legumes such as Lotus pedunculatus Cav. (Anuraga et al., 1993) and other species (Simon et al., 2007) , but this has not been directly attributed to FBCT.
Crude Protein
Regrowth trial There was a location by harvest date interaction for CP concentration (Table 6 ). Values ranged from 127 at Date 3 in NC to 221 g kg -1 at Date 1 in AL. In GA, the lowest CP concentration was measured at Date 1, while in AL and LA values were lower toward the end of the season. In TX and NC, however, herbage CP concentrations at the beginning and end of the season were similar while lower at Date 3.
Date 1 herbage CP concentrations were greater in AL and NC than the other locations, while GA had the least (Table 6 ). This represented a difference of 73 g CP kg -1 from GA to AL, or 49%. By Date 2, SL herbage CP concentration in GA and AL were greater than those in LA and TX. By Date 3, GA plants still had greater CP concentration than TX but this was also greater than AL and NC. Later in the season on Date 4, SL regrowth from GA and LA had greater CP concentrations than AL and LA, with a spread of 57 g CP kg -1 or 37.5% difference from least to greatest. These concentrations ranged beyond what others have described for SL in repeated harvests. For example, Donnelly and Anthony (1983) reported 152 to 184 g CP kg -1 (32 unit range) for 90 SL lines in central AL, whereas our results ranged 94 units.
Accumulation trial
There was a location ´ harvest date interaction for CP concentration (Table 6 ). Date 1 values were uniformly greater than date 3, 102, and 118% in the cases of Alabama and North Carolina plants, respectively. A decline in CP concentration with advancing ontogeny has been reported for other perennial, warm-season legumes (Fischbach et al., 2005; Vileta et al., 2014) . Unlike what was reported in the literature for similar legume species (Fischbach et al., 2005; Vileta et al., 2014) , date 4 CP concentrations were greater than date 3 concentrations in North Carolina and were unchanged in Louisiana, Texas, and Alabama, indicating that growth of new leaves may have increased Where there were herbage PBCT concentration differences among dates within locations (Table 7) , values were generally lowest on date 1 and greatest at dates 2 or 3. Legume PBCT and protein-precipitating CT concentrations do not always increase with plant maturity, but when it does, it is associated with seed set (Cooper et al., 2014; Li et al., 2014) , which did not occur in this trial. Date 4 concentration was the lowest only for Texas, and there were no differences among dates in Louisiana. Compared with the other four locations, Texas had the greatest concentrations for all dates, except for Alabama on date 4, when there were no differences. Plants in Louisiana, by contrast, always had among the least PBCT concentrations, regardless of date. The spread from greatest (43.4 g kg , Louisiana, date 1), concentration was 27.6 g PBCT kg −1 or 175%. Extractible CT concentrations tended to increase as the season progressed, except in Georgia, where it peaked on dates 1 and 4 compared with date 3 (Table 7) . Texas herbage ECT was generally the greatest compared with the other plot sites, while Louisiana was among the least on all dates. Concentrations from greatest to least values ranged 54.8 g ECT kg −1 , a 262% difference from greatest to least. Total CT peaked on dates 2 or 3 in North Carolina, Louisiana, and Texas, dates 1 and 4 in Georgia, and date 4 in Alabama; where there were differences, TCT was least on date 1 (Table 7) . Texas invariably had the greatest concentration and Louisiana the lowest compared with other locations when there were differences. The wide TCT range, from 133.5 g kg −1 in Texas on date 3 to 46.1 g kg −1 in Louisiana on date 1, a 190% difference, reflected those that appeared in other fractions, especially ECT. ; Terrill et al., 1990; Mantz et al., 2009 ) and AU Grazer, specifically (125 g kg −1
Regrowth ------------------------g kg −1 aboveground whole-plant dry matter ------------------------
; Mechineni et al., 2014) .
Accumulation Trial
There were location ´ harvest date interactions for all four CT fractions (Table 8) . Texas and Louisiana, the warmest locations, consistently had among the greatest FBCT across dates, although there were no differences by date 4. On the other three dates, one location per date had lower FBCT concentration, although these were different on each date: Georgia on date 1, Alabama on date 2, and North Carolina on date 3. By date 3, Alabama, North Carolina, and Louisiana plants had the lower FBCT concentrations by up to 25%. There were no FBCT concentration differences between dates 1 and 4, indicating that CT bound to fiber is similar in early vegetative and post-reproductive plants.
Protein-bound CT concentration in SL herbage from Alabama was as great as or greater than any other location, regardless of date (Table 8) . Throughout the season, Table 7 . Fiber-bound (FBCT), protein-bound (PBCT), extractable (ECT), and total condensed tannins (TCT) there appeared to be no other consistent pattern among locations: Texas was 31% greater than in Georgia on date 1, North Carolina was 41% greater than Louisiana on date 2, Alabama was 47% greater than the average for North Carolina, Louisiana, and Texas on date 3 and 44% greater than all other locations by date 4. As plants matured over the season, Alabama PBCT remained unchanged, Georgia increased, while the remaining three locations decreased, 34% in the case of Texas. Extractable CT contributed the vast majority of the CT (Table 8) . On date 1, Georgia plants had greater ECT than Alabama, North Carolina, or Texas, 39% greater in the case of the latter. In subsequent dates, relative values changed without any specific pattern: on date 2, Texas was greater than Georgia and Alabama, on date 3 Alabama was greater than North Carolina and Louisiana, and by date 4, Alabama TCT concentration was 39% greater than the average for Georgia, Louisiana, and Texas. Plant ECT concentration in Georgia and Louisiana did not change with ontogenesis, while values in Texas, Alabama, and North Carolina increased and Louisiana decreased from dates 1 to 4.
Total CT concentrations generally reflected ECT patterns, although the weight of PBCT was apparent in some cases (Table 8) . Louisiana plant TCT concentration was greater than Alabama on date 1, Texas and North Carolina were greater than the remaining on date 2, Alabama and Texas were greater than North Carolina and Louisiana on date 3, and Alabama had the highest values on date 4. Other than the Alabama plants accumulating greater TCT as maturity progressed, there were no other clear patterns among locations within dates. The Georgia plants, as in the case of ECT, did not change over the season. Louisiana TCT was greatest in younger plants, while at the other three locations, values were greater at one or more of the later dates compared with date 1. Once again, there were no discernable patterns that point to condition combinations at any given location or date that can be universally applied.
Regrowth and Accumulation Trials
The sum of all three fractions, TCT, is the most often reported in the literature, even though it may include fractions such as FBCT that may be less biologically active (Naumann et al., 2013a) relative to the extractible portion, although there is only preliminary data to support this (Pagán Riestra et al., 2010) . Comparison with values elsewhere must be undertaken carefully, since not all reports used a self-standard when creating a standard curve (Wolfe et al., 2008) , the same drying methods (Terrill et al., 1990) , or even assay methodology (Hagerman, 1987; Terrill et al., 1992; Kawamoto et al., 1995) . In addition, TCT are often misleading because ECT percentage may vary based on the degree of forage processing (drying, grinding, and pelleting; Terrill et al., 1990; Terrill et al., 2007) . Table 8 . Fiber-bound (FBCT), protein-bound (PBCT), extractable (ECT), and total condensed tannins (TCT) in sericea lespedeza herbage cut every 35 d from accumulated, previously uncut plots at five locations from late April to August. 48.4 ± 2.9 a A 41.5 ± 2.9 a Bc 45.7 ± 3.3 a ABc 42.0 ± 3.3 a c AL 38.7 ± 2.9 b Bc 39.3± 2.9 b c 53.0 ± 2.9 a A 60.1 ± 2.9 a A nc 39.5 ± 2.9 b Bc 48.8 ± 2.9 ab AB 44.6 ± 2.9 b Bc 53.5 ± 2.9 a AB LA 44.5 ± 3.3 a AB 42.3 ± 3.2 a ABc 38.4 ± 3.3 a c 39.9 ± 2.9 a c TX 34.9 ± 2.9 b c 51.0 ± 2.9 a A 50.8 ± 2.9 a AB 47.3 ± 3. Differing CT form (bound vs. unbound) may therefore be more relevant than quantity when referring to biologically active CT, often measured as protein-precipitating CT . When we examine TCT concentration in SL over these five locations, whether harvested repeatedly or in accumulated and progressively maturing plants, one conclusion is clear: an easily discernable pattern is not apparent. If we took into account such documented influences as insect pressure, ambient temperatures, or soils on legume CT concentration (Muir, 2011) , too many variables come into play that confound maturity or season progression. The only secure way to measure CT concentration is to assay it at each date and location as it is harvested, whether in regrowth or in accumulated herbage.
CoNCluSioN
Sericea lespedeza, despite low preference to cattle as a result of CT (Mantz et al., 2009 ) and over-maturity of stands ( J.A. Mosjidis, personal communication, 2010) , has been widely proposed as a forage legume because of its establishment ease and persistence (Kalburtji and Mosjidis, 1993; Mosjidis, 2001; Smith and Knapp, 2001) . Condensed tannins were historically seen as a detrimental characteristic when selecting forage germplasm (Donnelly and Anthony, 1983) because of decreased quality and preference for grazing ruminants, such as cattle (Petersen et al., 1991) . With increased interest in the many roles CT can play in ruminants, especially goats and sheep (Muir, 2011) , but also in cattle for methane emission mitigation (Naumann et al., 2013b) , these compounds have become a positive characteristic for SL forage.
Our data, however, revealed a bewildering range of nutritive values in SL, dependent on location as well as date of sampling. Because the experiment was not repeated within a particular location or latitude, the effects of soil or climate cannot be distinguished within locations. Nonetheless, some location and date combinations produced high CP and low ADF forage that was not necessarily accompanied by more or less CT. Due to this variability, SL sold for its CP or CT concentration should be analyzed by location and harvest date and cannot be assigned a predictable value based solely on season progression or ontogenesis.
If SL is sold specifically for its CT concentration, growing material that is genetically predisposed to greater CT concentration, rather than determining environments or management that favor accumulation of this secondary compound, may be a more constructive approach. Future SL breeding programs could focus on combinations of high nutritive value, as well as ideal CT concentration and bioactivity. Selecting lines that contain <50 g TCT kg −1 may favor preference by grazers (Petersen et al., 1991) , but not for SL sold specifically as a CT supplement (Terrill et al., 2007) . In the latter case, the greater the CT concentration, the less supplement needs to be added to ruminant diets to reduce methane emission or suppress gastrointestinal parasites (Muir, 2011) . Our research indicates that, even within the same genetic material (AU Grazer), environment and management will change nutritive values and CT concentration within a wide range of climates, soils, latitudes, and season progression. Further research will determine if that same variability influences CT biological activity.
